Accepted Manuscript

Comparative effects of sodium silicate and citric acid on the
dispersion and flotation of carbonate-bearing iron ore

Haiqing Hao, Lixia Li, Zhitao Yuan, Jiongtian Liu

PII: S0167-7322(18)31008-0

DOI: doi:10.1016/j.molliq.2018.08.138
Reference: MOLLIQ 9583

To appear in: Journal of Molecular Liquids
Received date: 27 February 2018

Revised date: 9 July 2018

Accepted date: 26 August 2018

Please cite this article as: Haiqing Hao, Lixia Li, Zhitao Yuan, Jiongtian Liu , Comparative
effects of sodium silicate and citric acid on the dispersion and flotation of carbonate-
bearing iron ore. Molliq (2018), doi:10.1016/j.molliq.2018.08.138

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.molliq.2018.08.138
https://doi.org/10.1016/j.molliq.2018.08.138

Comparative effects of sodium silicate and citric acid on the dispersion
and flotation of carbonate-bearing iron ore

Haiging Hao ?, Lixia Li ®*, Zhitao Yuan &, Jiongtian Liu "

#School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China
®School of Chemical & Energy, Zhengzhou University, Zhengzhou 450001, China

Corresponding author: Lixia Li

E-mail address: lilixia@mail.neu.edu.cn

Telephone: +8613824036892

Abstract: In the first stage of the stepped flotation, micro-fine siderite was recovered
to eliminate its adverse impact on the reverse flotation of hematite. To achieve the
maximum recovery of siderite, the micro-fine siderite needed to be dispersed from the
hematite and quartz surfaces. The comparative effects of sodium silicate (inorganic
dispersant) and citric acid (organic dispersant) on dispersion and flotation were
investigated. In the dispersion experiments, the optimum dispersion of micro-fine
siderite was achieved using 200 mg-L™ sodium silicate or 100 mg-L™ citric acid.
Analysis of the surface zeta potential indicated that the surface potentials of the
minerals became more negative after the addition of the dispersants, which
contributed to the dispersion of the minerals. The surface potentials of hematite and
quartz were also more negative in the citric acid solution than in the sodium silicate
solution, and thus the citric acid had a better dispersion effect than the sodium silicate.
However, better flotation performance was achieved in the starch-sodium oleate
flotation system with sodium silicate than that with citric acid. The FeO grade of the
siderite concentrate was 13.91% with the addition of sodium silicate, whereas it was
11.93% with citric acid. The differences were further investigated by calculations
based on the density functional theory. The calculated adsorption energies indicated
that sodium silicate was able to adsorb on the minerals more stably than citric acid.
The density of state and charge transfer showed that both dispersants were able to
chemically adsorb on the hematite. However, hydrogen bonds only formed when
sodium silicate adsorbed on hematite, which maintained the dispersion of siderite
from the hematite. Therefore, sodium silicate is more suitable for dispersing

micro-fine siderite from hematite and quartz in flotation.
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